The iron complex of Dp44mT is redox-active and induces hydroxyl radical formation: an EPR study.
Iron chelation therapy was initially designed to alleviate the toxic effects of excess iron evident in iron-overload diseases. However, some iron chelator-metal complexes have also gained interest due to their high redox activity and toxicological properties that have potential for cancer chemotherapy. This communication addresses the conflicting results published recently on the ability of the iron chelator, Dp44mT, to induce hydroxyl radical formation upon complexation with iron (B.B. Hasinoff and D. Patel, J Inorg. Biochem.103 (2009), 1093-1101). This previous study used EPR spin-trapping to show that Dp44mT-iron complexes were not able to generate hydroxyl radicals. Here, we demonstrate the opposite by using the same technique under very similar conditions to show the Dp44mT-iron complex is indeed redox-active and induces hydroxyl radical formation. This was studied directly in an iron(II)/H(2)O(2) reaction system or using a reducing iron(III)/ascorbate system implementing several different buffers at pH 7.4. The demonstration by EPR that the Dp44mT-iron complex is redox-active confirms our previous studies using cyclic voltammetry, ascorbate oxidation, benzoate hydroxylation and a plasmid DNA strand-break assay. We discuss the relevance of the redox activity to the biological effects of Dp44mT.